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Abstract. The results of calculations of gas emission
spectra with both central and extended sources of ion-
ization have been compared to the ratio of line intensities
observed in the extended narrow line region of NGC1068.
The origin of an extended structure of anomalous strength
in the [OIII]5007 and [NeV ]3425 lines found by Evans
& Dopita (1986) and Bergeron et al.(1989) could be due
to an additional stellar source of gas ionization located at
a distance 1-2 kpc from the nucleus.
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1. Introduction.
The idea that the central region of Active Galactic Nuclei
(AGN) can be separated into two regions, the broad- and
narrow line regions (BLR and NLR), has been around
for more than 25 years. Recently a third region of high
excitation line emission has been discovered in some AGN.
This region is more extended than the NLR and has been
dubbed Extended Narrow Line Region (ENLR)(Unger et
al. 1987; Bergeron & Durret 1987).
Send oprint requests to: L.S.Nazarova
Research on ENLR spectra has led to the suggestion
that the gas in the ENLR of active galaxies is illuminated
by an anisotropic beam of ionizing UV- radiation and the
emission from the broad line region could escape only in a
cone. This idea has led to the so-called
00
Unied Scheme
00
of AGN according to which the dierence between Seyfert
1 and Seyfert 2 galaxies is only due to the varying degree
of obscuration and orientation (Antonucci & Miller 1985).
The Unied Scheme can successfully solve the problem of
00
energy decit
00
in AGN. This problem arises because the
number of ionizing photons necessary for gas excitation
in the ENLR is 10-100 times higher than that observed
(Colina 1992).
NGC1068 is the rst galaxy for which the ENLR has
been discovered and intensively studied. The spectropo-
larimetric observations (Antonucci & Miller 1985; Snijders
et al. 1986; Miller & Goodrich 1990; Miller et al. 1991;
Tran et al. 1992) show broad polarized FeII and Balmer
emission lines in the nuclear spectrum of NGC1068. These
results could be interpreted as the obscuration along
the line of sight of non-thermal radiation from the cen-
tral source by a disk or torus. Indeed, near-UV contin-
uum (Pogge & De Robertis 1993) and X-ray images of
NGC1068 (Wilson et al. 1992) show that the circumnu-
clear emission has a cone-like geometry and an elongated
morphology in the direction of the radio jet (Hani et al.
2 L.S.Nazarova: An additional source of gas ionization in the extended narrow line region of NGC1068.
1988,1991; Ulvestad et al. 1987; Wilson & Ulvestad 1987;
Pogge 1988,1989). Besides that the velocity eld of ionized
gas in the central region of NGC1068 reveals the presence
of non-circular motion (Meaburn & Pedlar 1986; Baldwin
et al. 1987; Bergeron et al. 1989) with a maximum devi-
ation from circular motion also in the direction of PA=
32
o
  33
o
(Pogge 1988; Jackson et al. 1993).
Inspection of the spectra of the ENLR in NGC1068
shows the existence of ionized gas emitting high-excitation
[NeV ]3425 and [OIII]5007 lines in a range of dis-
tances between 15
00
and 50
00
from the nucleus (Evans
& Dopita 1986; Bergeron et al. 1989). The intensity ra-
tios of lower ionization lines I([OII]3727)=I(H

) and
I([NII]6583)=I(H

) are similar for HII regions and do
not reect a degree of ionization which might be expected
from [NeV ]3425 line strength (Evans & Dopita 1986).
Furthermore the spectra of the ENLR show a low inten-
sity of [OIII]5007 andHeII4686 lines compared to the
intensity of [NeV ]3425 line.
Evans and Dopita (1986) have modelled spectra of the
ENLR of NGC1068 with two components of emission: HII
regions and highly ionised low density gas. They also sug-
gested that the continuum of the central source has a
turn-on energy varying over the range 20-60 Ryd for the
decrease in intensity of HeII4686 and [OIII]5007 lines
compared to the intensity of [NeV ]3425 line. If this pho-
toelectric absorption mechanismof soft X-rays is assumed,
then the comparison of the density given by the observed
soft X-ray intensity and density, which is necessary for
modelling the observed intensity of line emission, leads to
the conclusion that the soft X-ray luminosity should be
roughly 2 orders of magnitude larger than that observed
(Bergeron et al. 1989). Consequently, this mechanism has
denitely solved the
00
energy decit
00
problem, but in the
frame of the Unied Scheme only.
However, the suggestion that the excitation of the
gas in the ENLR of NGC1068 is caused solely by
the anisotropic non-thermal continuum from the central
source conicts with the non-detection of hard X-rays in
the 50kev and 100kev range (Jourdain et al. 1993; Maisack
et al. 1994). This observation shows that if the Unied
Scheme holds, the absorbing medium could be optically
thick with a column density of at least 10
24
cm
 2
. This
on the other hand conicts with the observed peak of the
IR emission in NGC1068 (Telesco & Harper 1980).
These considerations motivate a search for an alterna-
tive interpretation of the alignment eect in the ENLR of
NGC1068. One such alternative concerns the existence of
an additional extranuclear source of ionization: shocks or
young stars.
In fact, the central region of NGC1068 has a ring of
very luminous HII regions (Snijders et al. 1982; Bruhweiler
et al. 1991) with a radius of approximately 13
00
. The to-
tal bolometric luminosity for all observed starburst knots
in the inner disk of NGC1068 is about 3.810
43
ergs s
 1
(Bruhweiler et al. 1991). Thus the UV ux ( 912) of the
non-thermal radiation from the nucleus before photoelec-
tric absorption may consist of about 20% - 30% of the UV
ux from the starburst ring at a distance of 2 kpc. Evans
and Dopita (1986) identied a blend of emission features
due to CIII and CIV permitted lines near one of the star-
burst knots in the nuclear region. They interpreted this
feature near 4660

A as due to the presence of W-R stars
of the carbon sequence (WC). Although the starburst ring
in the nuclear region of NGC1068 has a circular structure,
nevertheless we might expect that the combination of an
anisotropic radiation from the nucleus together with ra-
diation from hot stars could be a reason for a cone-like
emission structure in some lines.
This paper presents the calculation of the emission
spectrum for high excitation regions in NGC1068, taking
into account both central and extended sources of ioniza-
tion.The remainder of the paper is organised as follows:
the code used for the calculations is described in Sec.2;
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the results of the calculations of line intensities are given
in Sec.3 and the conclusions in Sec.4.
2. The code.
The calculations were carried out using a new version of
the code PHOTO. The rst version of the code, developed
for the study of planetary nebulae, is described in Golo-
vayi & Mal'kov (1991). PHOTO calculates the emission
spectra, given the incident continuum; the gas density as a
function of distance from the central source; and the abun-
dances of 10 elements: H;He;C;N;O;Ne;Mg; Si; S;Ar.
The code allows the abundances to vary with the distance
from the central source. However in this paper the line in-
tensities has been calculated for solar abundances. A new
feature of the present version is the calculation of spectral
lines in dierent parts of a galaxy with both central and
extended sources of ionizing radiation (thermal, power-law
or a combination thereof). Photo- and collisional ioniza-
tion, as well as radiative and dielectronic recombination
(at high and low temperatures), and charge exchange be-
tween ions of heavy elements, and H
0
and He
0
atoms,
are the processes which determine the intensities of the
emission line. The equations of ionization-recombination
(thermal and statistical) equilibrium are solved by stan-
dard methods, while heating and ionization of the gas by
a diuse radiation eld have been calculated more accu-
rately. The radiation produced by electron recombination
to the ground state of H
+
, He
+
, He
++
and to the second
He
++
level, as well as L

transitions in HeI and HeII for
a diuse ionizing radiation eld, have been taken into ac-
count. The diuse radiation arriving at an arbitrary point
from dierent directions, as a function of the angle be-
tween the center of the galaxy and the observer, is inte-
grated. The extended source of gas ionization has been
taken into consideration as an additional source in the
diuse radiation eld.
The system of equations is solved by splitting the en-
velope into optically and geometrically thin layers of con-
stant density. To obtain an accuracy of about 1% for the
temperature in all layers, no more than 5 iterations are
needed. The free parameters are: the abundance of the
10 elements, the incident continuum specied for ener-
gies between 480 Ryd and 0.5 Ryd, and the gas density
as function of the distance from the centre. Furthermore
we can take into account that the extended source of gas
ionization is a function of the distance from the centre.
The comparison of the line intensities calculated with
PHOTO and CLOUDY and other similar codes (Ferland
1991) showed that, for an identical parameter set, the
predicted line intensities were generally in agreement to
within 20%.
3. Model of high excitation gas in the ENLR of
NGC1068.
The unusual spectra of extended high-excitation emission
from some zones north-east of the nucleus NGC1068 have
been modelled by Evans and Dopita (1986). Following
them we also assume that the observed spectra of the
extended emission region NGC1068 are due to the super-
position of ordinary HII region spectra which are produc-
ing low-excitation line intensities, upon emission from the
high-excitation gas.
However, in order to reduce the energy decit prob-
lem it has been assumed that the luminosity of the
central source in UV and soft X-ray is only 3.3 times
larger than the observed luminosity in this range. The
value N
rec
=N
ion
=3.3 gives the ratio of the number of re-
combination photons derived from hydrogen emission-line
strengths to the number of photons which are necessary
for gas excitation, and indicates that the ionizing contin-
uum is anisotropic (Kinney et al. 1991).
The central non-thermal source of gas ionization (F

=
F
o
(=
o
)

) has a spectral index = 1.6, and the ux F
o
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= 2.6910
 26
ergs/cm
2
c Hz at 
o
=912 s
 1
. (Kinney
et al. 1991; Kriss et al. 1992). However the spectral index
= 1 in the non-thermal continuum of the central source
has been used for  228 because the power-law of soft X-
ray spectrum shows that the spectrum in this region could
be decomposed into two components: a steep low-energy
part (= 3.5) and a at high-energy part (  1) (Elvis
& Lawrence 1987). Multi-aperture spectropolarimetric ob-
servations of NGC1068 have also led to the conclusion that
the featureless continuum shape seems to be F

/ 
 0:88
(Antonucci et al. 1994). The gas densities are taken to be
N
o
=1 cm
 3
and the lling factor is about 0.01 for low den-
sity gas. An additional extended source due to hot stars
of T=80000K and T=60000K located approximately at a
distance of 1-2 kpc from the central source. The stellar
atmosphere uxes are taken from Clegg and Middlemass
(1987). The densities of the hot stars are approximately
10
 5
stars pc
 3
- 10
 6
stars pc
 3
.
3.1. Model with central power-law source.
At rst glance
the existence of the high-excitation [NeV ]3425 and
[OIII]5007 lines suggests that the excitation of the gas
in the ENLR is due to the central power-law continuum.
In fact in the excitation diagram I([OIII]5007)=I(H)
versus I([NII]6584)=I(H) most of the [NeV ] emission
zones occupy positions similar to objects photoionized by
power-law spectra (Bergeron et al. 1989).
In order to study changes of the line intensities with
distance for the case of ionization by a power-law con-
tinuum, the variations of line intensity ratios with dis-
tance from the inner radius of the envelope, and dierent
gas densities (N
e
=0.1 cm
 3
and N
e
=1 cm
 3
) and dif-
ferent spectral indexes of the central non-thermal source
(= 1.5 and = 1) have been calculated. The ux F
o
and the inner radius of the envelope have been varied,
but the ionisation parameters on the inner radius of the
envelope are from 10
 3
to 10
 4
.
According to our calculation with the sole central
power-law source of the gas ionization the intensity ra-
tio of lines I([OIII]5007)=I([NeV ]3425) in the regions
where line [NeV ]3425 radiated is about 6, although the
observed intensity of these lines in ENLR of NGC1068
shows the ratio to be about 1-3.5 (Evans & Dopita 1986;
Bergeron et al. 1989). Besides that, the observations also
show a low intensity of HeII4686 line which has a sim-
ilar ionization energy as [OIII]5007 line. The observed
intensity ratio I(HeII4868)/I(NeV]3425) equals 0.08-
0.18. However our calculations for model with central
power-law continuum shows this ratio to be about 0.2-0.4.
Changing the electron density in our calculations, increas-
ing the intensity or the spectral index of the non-thermal
continuum displaces only the maximum intensity of lines
from the central source. The calculations when the elec-
tron density is a function of the distance from the central
non-thermal source, have also led to a shift of the ioniz-
ing front from the center but give a similar result for the
lines intensity ratios I([OIII]5007)=I([NeV ]3425) and
I(HeII4868)/I(NeV]3425).
3.2. Model with central and extended sources.
A reduction in the intensity of the lines [OIII]5007 and
HeII4868 compared with the intensity of [NeV ]3425
line, is achieved by adding a stellar source. This source
changes the population of the energy levels with the dis-
tance from the nucleus. The ions O
+2
move to the higher
stages O
+4
and O
+5
and the ionsHe
+
to the He
++
stage.
Similarly the ions Ne
+4
move to the stages Ne
+5
(Fig.1-
3).
However the abundance of the Ne
+4
ions, which is
caused by ionization of the ions Ne
+2
and Ne
+3
to the
stages Ne
+4
, shows a slow change with distance compared
to the abundance of the O
+2
and He
+
ions. This leads to
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Fig. 1. The abundance of O
+2
(solid line) and O
+4
(dashed
line) relative to total oxygen abundance as a function of the
distance from the centre of NGC1068.
Fig. 2. The abundance of He
+
(solid line) and He
++
(dashed
line) as a function of the distance from the centre of NGC1068.
Fig. 3. The abundance of Ne
+4
(solid line) and Ne
+5
(dashed
line) relative to total neon abundance as a function of the dis-
tance from the centre of NGC1068.
stronger radiation in the line [NeV ]3425 compared to
that of [OIII]5007 and HeII4686.
Table 1 presents the characteristics of the models. The
intensities of the mean observed spectra of the knots to-
gether with the theoretical line intensities (uxes in the
lines [NeV ]3425 = 1) for the 8 model spectra are pre-
sented in Table 2.
The line intensities of the observed extended emission
spectra of NGC1068 shown in table 2 are derived from
Bergeron et al. (1989) - (a) and from Evans & Dopita
(1986) - (b). These two sets of observations almost co-
incide. The only line for which a signicant discrepancy
exists is [NeIII]3869, which Evans & Dopita (1986) show
to be much weaker. The 8 model spectra include the ra-
diation from the regions of high and low excitation lines.
Models 1-4 have been calculated with the extended stel-
lar source with stars at a temperature of 80000K, while
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Table 1. Model Parameters
Models 1 2 3 4 5 6 7 8
Extended stellar source:
density of low ionization zone (cm
 3
) 20 30 50 100 20 30 50 100
density of high ionization zone (cm
 3
) 1:00 1:00
lling factor 0:01 0:01
temperature of stars (K) 80000 60000
density of stars (stars pc
 3
) 10
 6
10
 5
Central source ():
 228  1:0  1:0
 228  1:6  1:6
Table 2. Photoionization Models
 Ion (a) (b) 1 2 3 4 5 6 7 8
3425 [NeV ] 1:0 1:00 1:00 1:00 1:00 1:00 1:00 1:00 1:00 1:00
3727 [OII] 1:09  3:78 1:47  2:25 2:22 2:09 2:02 1:85 1:18 1:13 1:1 1:00
3869 [NeIII] 0:38  1:05 0:09  0:20 0:16 0:18 0:18 0:19 0:06 0:05 0:05 0:05
4363 [OIII] 0.05-0.33 0:02  0:21 0:01 0:02 0:03 0:03 0:005 0:005 0:01 0:01
4686 HeII 0.13-0.18 0:08  0:18 0:05 0:05 0:05 0:05 0:03 0:03 0:03 0:03
4861 H 0:46  1:22 0:66  1:00 0:81 0:80 0:80 0:80 0:61 0:61 0:61 0:61
4959 [OIII] 0:64  1:13 0:35  0:53 0:65 0:68 0:76 0:87 0:21 0:21 0:23 0:28
5007 [OIII] 1:72  3:56 1:05  1:52 1:86 1:97 2:16 2:51 1:13 1:32 1:37 1:47
6300 [OI] 0.07-0.18 0:15 0:15 0:13 0:12 0:08 0:08 0:08 0:08
6548 [NII] 0:21  0:79 0:42  0:64 0:24 0:24 0:24 0:19 0:16 0:15 0:15 0:12
6584 [NII] 0:95  2:55 1:20  1:82 0:72 0:68 0:64 0:44 0:48 0:45 0:41 0:38
6717 [SII] 0:28  0:83 0:3  0:47 0:75 0:70 0:64 0:51 0:55 0:52 0:45 0:42
6731 [SII] 0:12  0:47 0:21  0:34 0:69 0:67 0:45 0:41 0:40 0:32 0:32 0:31
Fluxes (

)
3425 [NeV ] 4:00 3:92 3:76
4861 H 1:84  4:88 3:13 2:31
(a)-observed dereddened line intensities from Bergeron et al. (1989)
(b)-observed line intensities from Evans & Dopita (1986)
(

)-Fluxes in the lines (units of 10
 16
ergs cm
 2
s
 1
arcsec
 2
)
stars at a temperature of 60000K have been used for the
extended stellar source in models 5-8.
Inspection of table 2 illustrates the agreement between
our theoretical models and the observed spectrum al-
though the lines of [NII] are predicted to be weaker in
our models. Evans & Dopita (1986) successfully modelled
these lines with N/H abundance ratio 1.66 times higher
than solar abundance. Possibly the solar abundances used
in our models do not t well the low ionization lines. The
modelled line intensities ratio [NeIII]3869/[NeV]3425
coincides with this ratio observed by Evans & Dopita
(1986) but dier from the results obtained by Bergeron et
al.(1989). However the intensity of the line [NeV ]3425
in the models coincides nearly with the observed value of
410
 16
erg cm
 2
s
 1
arcsec
 2
obtained by Bergeron et
al. (1989).
The models agree better with the addition of a stellar
source of ionization at a temperature of 80000K and elec-
tron densities for the low ionization regions about 30-50
cm
 3
. The density of the stars located at an approximate
distance 2 kpc from the nucleus is about 10
 5
stars pc
 3
- 10
 6
stars pc
 3
. This gives the total luminosity of the
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stars in the starburst ring of NGC1068 of (2-3)10
43
ergs
s
 1
which is close to the observed luminosity of the knots
(Bruhweiler et al. 1991; Ne et al. 1994).
The possibility of a large stellar contribution from re-
gions other than starburst knots has been discussed in sev-
eral papers. The UV polarimetry data indicate an unpolar-
ized starlight fraction near  3300 to be about 0.3 even in
the nuclear region of NGC1068 (4.3
00
1.4
00
), which does
not include the starburst knots (Antonucci et al. 1994).
Wilson et al.(1992) have also suggested that the extended
X-ray emission in NGC1068 could be produced by a star-
burst disk which consists of X-ray binaries. These stars
may account for most or all of the hard spectrum emis-
sion from NGC1068 in the 2-10 kev band. In that model it
is also no longer necessary to demand that the scattering
cone in NGC1068 be optically thin below a few kev (Miller
et al. 1991). However, this model is in conict with the
high degree of polarization (16%) in the UV continuum of
NGC1068 (Code et al. 1993; Antonucci et al. 1994). Nev-
ertheless one can observe that although the electron scat-
tering model for UV and optical spectrum of NGC1068
gives a good t to the nuclear ux it is unable to explain
the near-infrared polarization of this galaxy (Young et al.
1994; Inglis et al. 1994).
Although there are many diculties in explaining all
the observations of NGC 1068 it seems possible to explain
the emission in the line [NeV]3425 at the distance 14
00
- 50
00
from the nucleus of NGC1068 as a contribution of
radiation from hot stars to non-thermal radiation from
the central source. Of course there is strong evidence for
anisotropic radiation in X-ray, UV, and radio regions in
NGC1068. However many of these peculiarities have been
discovered at a smaller distance from the nucleus (Ulves-
tad et al. 1987; Lynds et al. 1991; Evans et al. 1991; Kriss
et al. 1992; Pogge & De Robertis 1993). The radio jets
indicate emission on angular scales of 13
00
(Ulvestad et
al. 1987). The moderately strong CIII977 and NIII991
emission, perhaps due to shock-heated gas, has been ob-
served only with the smallest circular aperture of 18
00
(Kriss et al. 1992). The extended near-ultraviolet contin-
uum emission also has a cone-like structure present inside
the starburst ring (Pogge & De Robertis 1993). However
only extended structures in some emission lines discussed
in this paper show a cone-like structure at a large distance.
Perhaps the propagation of anisotropic prominences near
the nucleus at large distances is problematic, nevertheless
the nuclear activity could of course be an indication of
starburst processes far away from the nucleus.
4. Conclusions
The main dierence between models of the spectra of the
ENLR in previous theoretical work (Evans & Dopita 1986;
Bergeron et al. 1989) and this paper resides on the as-
sumption about the location of an ionizing source. In this
paper, the high excitation gas of the ENLR of NGC1068
has been modelled with a power-law continuum, and with
both central and extended sources of ionization. From the
modelled spectra of the ENLR in NGC1068 we nd the
following:
1. The calculations for a power-law continuum
with dierent intensities and shapes of the spectrum
and for dierent gas densities show that the the-
oretical ratios of I([OIII]5007)=I([NeV ]3425) and
I(HeII4868)/I(NeV]3425) lines are higher than the one
observed.
2. The calculations with both central and an extended
ionizing source could explain the observed emission of the
[NeV]3425 and (HeII4868) lines at a distance 14
00
- 50
00
from the nucleus.
3. An extended source of ionization in NGC1068 due to
stars with temperature of 80000K and electron densities
for the low ionization gas regions are about 30-50 cm
 3
.
The density of stars located at approximately 2 kpc from
the nucleus (10
 5
stars pc
 3
- 10
 6
stars pc
 3
) gives a
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total luminosity in the starburst ring of NGC1068 equal
to (2-3)10
43
ergs s
 1
.
4. The modelling of the ENLR spectra of NGC1068
with an additional stellar source in the ENLR also allevi-
ates the
00
energy decit
00
problem in AGN.
Acknowledgements. I am grateful to R.Terlevich for the initia-
tion of this work and discussions. I want to thank S. Collin and
A. Robinson and referee M.Durret for very fruitful comments
and suggestion concerning the presentation of this paper. I
wish also to thank the Royal Greenwich Observatory for their
hospitality.
References
Antonucci R.R.J. & Miller J.S., 1985, ApJ, 297, 621
Antonucci R., Hurt T., Miller J., 1994, in press
Baldwin J.A., Wilson A.S., Whittle M., 1987, ApJ, 319, 84
Bergeron J., Petitjean P., Durret F., 1989, A&A, 213, 61
Bergeron J. & Durret F., 1987, A&A, 184, 93
Bruhweiler F.C., Truong K.Q., Altner B., 1991, ApJ, 379, 596
Clegg R.E.S. & Middlemass D., 1987, MNRAS, 228, 759
Code A.D., Meade M.R., Anderson M. et al., 1993, ApJ, 403,
L63-L65
Colina L., Fricke K.J., Kollatschny W., Perryman M.A.C.,
1987, A&A, 186, 39
Colina L., 1992, ApJ, 386, 59
Elvis M. & Lawrence A., 1988, ApJ, 331, 161
Evans,I.N. & Dopita M.A., 1986, ApJ, 310, L15-L19
Evans I.N., Ford H.C., Kinney A.L. et al., 1991, ApJ, 369,
L27-L30
Ferland G.J., 1991, Internal Report 91-01,OSU Asrton. Dep.
Golovatyi V.V. & Mal'kov Yu.F., 1991, AZh, 35, N.6, 600
Hani C.A., Wilson A.S., Ward M.J., 1988, ApJ, 334, 104
Hani C.A., Ward M.J., Wilson A.S., 1991, ApJ, 368, 167
Inglis M.D., Young S., Hough J.H., Gledhill T., Axon D.J.,
Bailey J.A., Ward M.J.,1994, in press
Jackson, J.M., Paglione, T.A.D., Ishizuki, S., Nguyen-Q-Rieu,
1993, ApJ, 418 L13-L16
Jourdain E., Collin S., Dennefeld M. et al., 1994, A&A, 281,
L57
Kinney A.L., Antonucci R.R.J., Ward M.J., Wilson A.S., Whit-
tle M., 1991, ApJ, 337, 100
Kriss G.A., Davidsen A.F., Blair W.P., Ferguson H.C., Long
K.S., 1992, preprint 116, center of Astrophys. Sci.,The
Johns Hopkins Univ.
Lynds R., Faber S.M., Groth E.J. et al., 1991, ApJ, 369, L31-
L34
Maisack M., Wood K.S., Gruber D.E., 1994, A&A, 284, 28
Meaburn J. & Pedlar A., 1986, A&A, 159, 336
Miller J.S. & Goodrich R.W., 1990, ApJ, 355, 456
Miller J.S., Goodrich R.W., Mathews W.G., 1991, ApJ, 378,
47
Ne S.G., Fanelli M.N., Roberts L.J. et al., 1994, ApJ, 430,
545
Pogge R.W., 1988, ApJ, 332, 702
Pogge R.W., 1989, ApJ, 345, 730.
Pogge R.W. & De Robertis M.M., 1993, ApJ., 404, 563
Snijders M.A.J., Netzer H., Boksenberg A., 1986, MNRAS,
222, 549
Snijders M.A.J., Briggs S.A., Boksenberg A.,1982, in Proc. of
3rd European IUE Conf., ed.M.Grewing (ESA SP-176), 551
Telesco C.M. & Harper D.A., 1980, ApJ, 235, 392
Tran H.D., Miller J.S., Kay L.E., 1992, ApJ, 397, 452
Ulvestad J.S., Ne S.G., Wilson A.S., 1987, AJ, 92, N.1, 22
Unger S.W., Pedlar A., Axon D.J. et al., 1987, MNRAS, 228,
671
Wilson A.S. & Ulvestad J.S., 1987, ApJ, 319, 105
Wilson A.S., Elvis M., Lawrence A., Bland-Hawthorn J., 1992,
ApJ, 391, L75
Young S., Hough J.H., Axon D.J. et al.,1994, in press
This article was processed by the author using Springer-Verlag
L
a
T
E
X A&A style le L-AA version 3.
